Synthesis of COF TTA-DHTA powders 4,4',4''-(1,3,5-triazine-2,4,6-triyl)trianiline (TTA) and 2,5-dihydroxyterethaldehyde (DHTA) were synthesized from 4-nitrobenzonitrile and 1,4-dimethoxy-benzen, respectively, according to previous reported procedures. 1, 2 Their 1 H NMR and 13 C NMR spectra were consistent well with that in the related literatures. A mixture of TTA (35.4 mg, 0.1 mmol), DHTA (24.9 mg, 0.15 mmol), dioxane (2 mL) and mesitylene (1 mL) was charged in a cylindrical glass tube (18 cm of length, ϕ in = 0.8 cm, ϕ out = 1.0 cm) and sonicated for 15 minutes to get a homogenous dispersion. Then 0.2 mL of 6 M aqueous acetic acid was dropwise added to the mixture, along with the color changed from yellow to brick-red. After degased by the typical three freeze-pump-thaw cycles, the tube was sealed off and then heated at 120 °C for 3 days. The red precipitate was collected by filtration In a typical procedure, DHTA (5.1 mg, 0.03 mmol) was dissolved in 1 mL of aminofunctionalized multi-walled carbon nanotube (NH 2 -f-MWCNT, purity more than 95%, -NH 2 content：0.45 wt%,
Synthesis of NH 2 -f-MWCNT@COF TTA-DHTA and MWCNT@COF TTA-DHTA
In a typical procedure, DHTA (5.1 mg, 0.03 mmol) was dissolved in 1 mL of aminofunctionalized multi-walled carbon nanotube (NH 2 -f-MWCNT, purity more than 95%, -NH 2 content：0.45 wt%, Chengdu Organic Chemicals CO., LTD, Chinese Academy of Sciences) homogeneous suspension (5, 10, 20 mg mL -1 in dioxane/mesitylene/DMF, 2:1:0.2 in v/v, which were obtained by suspending constant amount of NH 2 -f-MWCNT in dioxane/mesitylene/DMF and sheared stirring overnight.) charged in a cylindrical glass tube (18 cm of length, ϕ in = 0.8 cm, ϕ out = 1.0 cm). The mixture was stirred for 1 h, then, TTA (7.1 mg, 0.02 mmol) dispersed in 1 mL of dioxane/mesitylene (2:1 in v/v) and 0.1 mL of 6 M aqueous acetic acid were successively added in 1 h. After stirred for another 1 h and the typical three freeze-pump-thaw cycles, the tube was sealed off and heated at 120 °C for a certain time. The products denoted as NH 2 -f-MWCNT@COF TTA-DHTA were collected and treated in a similar procedure with that for COF TTA-DHTA powders. MWCNT@COF TTA-DHTA was also synthesized in the same method.
General characterization methods
Powder X-ray diffraction (PXRD) patterns were recorded on a PANalytical Empyrean Diffractometer operated at 40 kV and 40 mA with Cu Kα radiation (λ = 1.5416 Å) ranging from 1.5 to 50° with a speed of 2 °/min at ambient temperature. FT-IR spectra were recorded with a Bruker RFS100/S instrument in the range of 400 to 4000 cm -1 with an interval of 4 cm -1 . Morphology observation was performed using JEM-2100F transmission electron microscopy at an accelerating voltage of 200 kV. The TEM Samples were prepared by dropping the sample from anhydrous ethanol on copper grids supporting a thin, electron transparent carbon film. Nitrogen adsorption and desorption isotherms were measured using Micromeritics ASAP-2020 Surface Area and Porosity Analyzer. The samples loaded in sample tubes were heated to 90 °C under a vacuum of 0.5 mtorr for 24 h, and the measurements were conducted at liquid nitrogen temperature (77 K) using ultrahighpurity grade nitrogen (99.999%).
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Electrochemical measurements
All the electrochemical measurements were performed on a Metrohm Autolab PGSTA302A electrochemical station with a standard three-electrode system at 25 °C in 1 M Na 2 SO 4 (SigmaAldrich) aqueous solution. An Ag/AgCl (saturated KCl) electrode and platinum foil (1 × 1 cm 2 ) were used as the reference and counter electrodes, respectively. The working electrode was fabricated as (Fig. S2b) .
The length-diameter ratio can be evaluated as 37.5 ± 12. The distinct and ordered channels with a pore size of about 3.3 nm are observed to parallel the ribbon length direction. For COF TTA-DHTA powder, the reversible type-IV isotherm (Fig. S7) demonstrates its mesoporous characteristic. The surface area is calculated to be 1591 m 2 g -1 by using Brunauer-Emmett-Teller (BET) model. Pore distribution evaluated based on nonlocal density functional theory (NLDFT, Fig.   S5 ) shows the main pore size of 3.42 nm which is close to the calculated value (3.6 nm) and PXRD data (3.33 nm) ( Fig. S1 and S3 ). 
